
ThesystempicturedisaHamcoCG6000crystal
growingfurnace,manufacturedbyKayexCorporation,
aunitofGeneralSignal,Rochester,NewYorkandsold
to industrialfirmsthatgrowcrystalsfor usein
semiconductorsandsolarcells.A keyelementin its
operationisa"meltrecharging"techniquedeveloped
undercontractto JetPropulsionLaboratory(JPL).

In thelatter1970s,aspartoftheNational
PhotovoltaicProgramjointlysponsoredbyNASAand
theDepartmentof Energy,JPLwasexploringwaysto
cutthecostof siliconsolarcells,thinwafers
producedby"growing"cylindricalsiliconcrystals
ina furnaceandslicingthem.Normally,thecrystal
growingcruciblehadto becooledafterarun,then
reheatedandrefilledwithsilicon.JPLaccepteda
Kayexproposalfor anexperimentalprogramaimedat
improvingcrucibleproductivitybyseriallygrowing
severalcrystalsfromthesamecruciblethroughuseof
ameltrecharger.Thisconsistedofahopperlowered
intothehotzoneof thecrucible,makingit possible
to addrawsiliconto anoperatingcrucible.By
climinatingthecooldownandheatupperiods,themelt
rechargingmethodreducesthecostofcrystals.

Kayexsuccessfullyaccomplishedakey
developmentessentialtomeltrecharding,anisolation
valvethatpermittedloweringthehopperintothe
cruciblewithoutdisturbingtheinertgasatmosphere
or loweringthemeltingtemperature.Oncethe
rechargemethodhadbeendemonstratedto be
effective,Kayexadvancedthetechnologyto allow
growthoflargercrystalsandincreasecrucible
capacityto60kilograms,fromabout20kilogramsin
anexistingCG2000Kayexsystem.Thiswasdoneby
redesigningtheCG2000andscalingup itsparts.The
Kayex/JPLprototypethusdevelopedperformedwell
overamonitoringperiodofseveralmonths.

Kayexengineersanddesignersthenusedthe
operationalresultsandmeasurementsfromtheJPL
growerasthebasisfor designingtheadvanced
CG6000which,inproductionuse,provedto
outperformtheearlierCG2000byasmuchas50
percent.TheCG6000hasbecomethecompany's
majorproduct.
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